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A METHOD OF PRODUCING A LAMINATED PACKAGING MATERIAL, 
PACKAGING MATERIAL PRODUCED BY THE METHOD, AS WELL AS 
PACKAGING CONTAINERS PRODUCED FROM THE PACKAGING 
MATERIAL 

TECHNICAL FIELD 

The present Invention relates to a method of producing a laminated 
packaging material comprising a core layer of paper or paperboard and a 
barrier layer applied on one side of the core layer. 

The present invention also relates to a laminated packaging material 
produced according to the method, as well as to packaging containers which 
are produced from the laminated packaging material. Particularly 
advantageous packaging laminates in which polyvinyl alcohol or starch In 
combination with nanoparticles is used as a barrier layer materiai are 
provided. 

BACKGROUND ART 

It Is ^well-known in the packaging industry to employ laminated 
packaging materiai of a single-use nature for packing and transporting liquid 
foods. Normally, such laminated packaging materials are built up from a 
configuratlonally rigid .but fbldable core layer consisting of, for example, 
paper*or paperboard in order -to ^achieve -good mechanical configurational 
stability, Liquid-tighfrcoatings of plastic are applied on both sides«of the core 
layer and effectively protect the core layer of liquid-absorbing fibre from 
penetration by moisture. These outer layers normally consist of a 
thermoplestic, preferably polyethylene, which moreover impart to the 
packaging material superior thermosealing properties, whereby the 
packaging material may be converted into finished packages with the 
desired geometric configuration. 

However, laminated packaging material consisting solely of paper or 
paperboard and liquid-tight plastic lacks tightness properties vis-a-vis gases, 
in particular oxygen gas. This is a major drawback In the packing of many 
foods whose shelf-life deteriorates dramatically when in contact- with oxygen 
gas.-such as for example fruitjuicesv In order to supplement the packaging 
materiaUwithr-a barrier-against gases?«especiaJly oxyge.m»gass-it is known in 
the*aTt«o'appfy*a layewpossessing&seiperior oxygenigasitighjnessiproperties; 
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possessing superior gas barrier properties, in particular oxygen gas barrier 
properties, at the same time as the desired superior gas barrier properties of 
the polyvinyl alcohol are retained even in a damp environment 

W097/22536 disclosed mat polyvinylalcohol mixed with EAA- 
5 ethylene copolymer or the like material could be dispersion coated onto a 
paperboard previously coated with a polymer and thereafter could be dried 
and cured at temperatures of up to 170 'C to form a laminated packaging 
material with a very good barrier property. 

Without being restricted to any particular theory, It is suggested that 
10 the improved oxygen and water barrier properties results from an 
esterification reaction between the PVOH and the EAA at the increased 
curing temperature, whereby the PVOH is cross I inked by hydrophobic EAA 
polymer chains, which thereby are built into the structure of the PVOH. 

Another drawback in the employment of, for example, polyvinyl 
15 alcohol as barrier layer instead of aluminium foil is that, on storage of light- 
sensitive foods, It Is necessary in many cases also to incorporate into the 
packaging material a light barrier of some type. Granted, a core layer of 
paper or paperboard does not (to the naked eye) allow the passage of any 
light, but light in invisible wavelength ranges nevertheless penetrates 
20 through from the outside of a packaging container to the packed food 
product and may have a negative effect on it from the point of view of shelf- 
life. The employment of aluminium foil in the packaging material enjoys that 
advantage that the aluminium foil in itself constitutes a good barrier against 
both gases and against light. On the other hand, polyvinyl alcohol is as good 
25 as completely transparent even in mixtures with a hydrophobic polymer such 
as ethylene acrylic acid copolymer or styrene butadiene copolymer. The 
admixture of conventional light barriers, such as carbon black and titanium 
dioxide into any of the plastic layers included in the laminated packaging 
material according to W097/22536 is per se possible, but would entail an 
30 aesthetically unattractive appearance in the package. 

Yet a further drawback inherent in the laminated packaging material 
including barrier layers of, for example, polyvinyl alcohol possibly together 
with another polymer is that this packaging material cannot be produced 
employing the same production equipment as in the production of packaging 
35 material using aluminium foil as the barrier layer, which involves capital 
investment costs for new production equipment 
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As indicated above, PVOH has environmental benefits as a barrier 
material. In addition to such synthetic materials, the possibility of using 
natural and biodegradable polymers (biopolymers) such as starch and 
stargh derivatives,* as gas barrier mateniais has beenJnvestigated.. 
5 It is previously known that starc*i ; possesses some gas*barmerc 

properties when employed in relatively thick layersrsuch as in films having*a 
thickness of about 20 to 30 jim. Such thick layers of starch material are not 
suitable for use in packaging laminates however, since they become brittle 
and are prone to cracking and breaking upon handling, for example in the 

10 lamination process and when fold forming of the laminate into packages. 
Besides not being flexible in handling at manufacturing and distribution, 
laminates including such thick layers of starch may also absorb moisture 
and cause delami nation between the starch layer and its adjacent layers. 

From W097/16312 it is known that very thin layers of starch applied 

15 on to a core layer may provide some gas barrier properties, at least when 
employed together with an acjjacent layer* of plastics, which has been united 
with starch barrier layer by extrusion coating of the plastics material. Two 
very thin layers of starch, appliedMin a quantity ^of 0.5 and- 1 g/m 2 
respectively, dry weight, on' to opposite*sides«of a core layer of paperboard 

20 and each extnJsion*coateid*with a layer of plastics, provided an oxygen gas 
barrier.of 289*cm*/mV per-24 h at-fl atm^Similarly, two layers of starch, 
applied in a quantlty«of 1*and 1.5 g/m^respectivelyv provided an oxygon gas 
barrier of 141 cm 3 /m 2 , per 24 h at 1 atm. The results* obtained were thus, 
comparable with the gas barrier properties of, for example, a 12 *im thick 

25 film of oriented PET, thus representing a "medium performance barrier" 
material. 

The packaging laminate W097/16312 is, however, merely a medium 
performance gas barrier material. This means that it may only be used for 
packaging of liquid food products during short time periods of cool storage. 
30 It is not hitherto known in the prior art to produce packaging laminates 
having high performance gas barrier properties from starch ot starch 
derivative barrier materials. It would be much more desirable to be able to 
provide packaging material having sufficient gas barrier properties for long 
time storage of liquid food products,* i.e. for extended, shelf life (ESL) afcoool 
35 storage or even* for aseptic- storages ^Suchf desirable ^highifperfornfjanGe 
oxygen gas bamer properties are*^ 1 
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atm (23 °C, 50% RH) or better, e.g. up to 30 cm 3 /m 2 at 24 h, 1 atm, i.e. 
oxygen gas barrier properties comparable to those of, for example, PVOH, 
EVOH (ethylene vinyl alcohol copolymer) or polyamides (PA) when 
employed at a thickness of the order of about 5\im. 

5 FR-A-2684922 discloses coating a polymer film such as polyester 

with a dispersion of amylose starch containing surfactant and drying the 
starch at a temperature of up to 180 °C. Good gas barrier properties are 
obtained at coating levels of for Instance 0.7 g(dry)/m2. However, there is no 
indication that similar properties might be obtainable in a laminated 

10 packaging material having a paper or paperboard core. 

However, although the above gas barrier polymer materials are 
capable of providing good gas barrier properties in a packaging laminate 
they are still oxygen-permeable to some degree, while a metal or glass 
material to be used in canning or bottling has an oxygen permeability of 

15 substantially zero. In order to improve the gas barrier properties still further, 
the polymer gas barrier material may be mixed with an inorganic laminar 
compound. Such a gas barrier resin composition is for example described in 
EP-A-590263, wherein excellent high level gas and moisture barrier 
properties are obtained. EP-A-590263 discloses a process for producing a 

20 gas barrier resin composition or its moulded article including a film, the 
composition comprising a resin and an inorganic laminar compound having 
a particle size of 5 having a particle size of 5 m or less and an aspect ratio 
of 50 to 5000, the process comprising dispersing the Inorganic laminar 
compound in a resin or resin solution in the state that the inorganic laminar 

25 compound is swollen or cloven with a solvent/dispersant and removing the 
solvent from the dispersion, if necessary in the form of a film, while keeping 
the laminar compound in the swollen state. 



30 OBJECTS OF THE INVENTION 

We have now found that a laminated packaging material possessing 
excellent barrier properties, in particular against gases, may be produced 
using a method which lends itself to being carried out using conventional 
production equipment of the type employed in the production of packaging 
35 materials with aluminium foil as the barrier layer. 
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We have also now established that It is possible in a paperboard 
packaging laminate for liquid food packaging to obtain excellent high 
performance oxygen barrier properties from the use of a gas barrier 
composition comprising a dispersible or soluble polymer and an inorganic 

5 laminar compound. 

Furthermore, by avoiding coating the liquid gas barrier composition 
onto the core layer in connection with the lamination of the packaging 
material, we have eliminated the risk of excessive water absorption into the 
core layer and consequential crack formation when drying the coated core 
1 0 layer of paper or paperboard. 

According to a first aspect of the invention, there is now provided a 
method of producing a laminated packaging material comprising a core layer 
of paper or paperboard and a barrier layer applied on one side of the core 
layer, characterised in that a liquid gas barrier resin composition including a 
15 dispersion or solution of a polymer and an inorganic laminar compound is 
applied as a barrier layer on at least one side of a carrier layer and is dried 
during heating for driving off the dispersant or solvent, whereafter the carrier 
layer with the applied, dried barrier layer Is combined and permanently 
united with one side of the core layer. 
20 Preferably, the inorganic laminar compound or so-called nanoparticle 

compound is dispersed to an exfoliated state, i.e. the lamellae of the layered 
inorganic compound are separated from each other by means of a liquid 
medium.-Thus the layered compound preferably may be swollen or cloven 
by the polymer dispersion or solution, which at dispersion has penetrated 
25 the layered structure of the inorganic material. It may also be swollen by a 
solvent before added to the polymer solution or polymer dispersion. Thus, 
the inorganic laminar compound is dispersed to a delamlnated state in the 
liquid gas barrier composition and in the dried barrier layer. 

The term clay minerals includes minerals of the kaolinite, antigorite, 
30 smectite, vermlculite or mica type, respectively. Specifically, laponite, 
kaolinite, dickite, nacrrte, halloyslte, antigorite, chrysotile, pyrophylllte, 
montmorillonite, hectortte, sodium tetrasilicic mica, sodium taeniolite, 
commonmica, margarlte, vermiculite, phlogopite, xanthophylltte and the like 
may be mentioned as suitable clay minerals. 
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The inorganic laminar compound or clay mineral preferably has an 
aspect ratio of 50-5000 and a partlde size of up to about 5 um In the 

exfoliated state. , 
Preferably, the barrier layer is applied by means of liquid film coating 

5 with an aqueous composition of a dispersion or solution of a barrier polymer 
further including the Inorganic laminar compound. For example PVOH, or 
PVOH and EAA, may be applied in the state of an aqueous solution in 
mixture with an inorganic laminar compound, whilst starch may be applied in 
an aqueous partially dispersed and/or dissolved state in mixture wrth the 

10 inorganic laminar compound. 

Preferably, the barrier layer includes from about 1 to about 40 weight 
% more preferably from about 1 to about 30 weight % and most preferably 
from about 5 to about 20 weight %, of the inorganic laminar compound 
based on dry coating weight. If the amount is too low. the gas barner 

15 properties of the coated and dried barrier layer will not be markedly 
improved compared to when no inorganic laminar compound is used. If the 
amount is too high, the liquid composition will become more difficult to apply 
as a coating and more difficult to handle in storage tanks and conduits of the 
applicator system. 

20 Preferably, the barrier layer includes from about 99 to about 60 

weight %. more preferably from about 99 to about 70 weight % and most 
preferably from about 95 to about 80 weight % of the polymer based on the 
dry coating weight. 

An additive, such as a dispersion stabiliser or the like, may be 
25 included in the gas barrier composition, preferably in an amount of not more 
than about 1 weight % based on the dry coating. 

The barrier layer is preferably applied on the carrier layer in an 
amount, depending on the kind of polymer, of approximately 0.5 to 20 g/m2. 
more preferably approximately 1-10 g/m2, based on dry weight. If the coated 
30 amount is too low, the gas barrier properties may be Inferior, while rf the 
amount is too high, there is a risk for an inflexible barrier layer and crack 

formation therein. 

The polymer preferably Is a high hydrogen-bonding polymer having 
hydrogen-bonding groups or ionic groups to an extent of 20 weight % and 
35 above of the polymer molecule. More preferably, the polymer has funchona 
hydroxyl groups and may for instance be selected from among polyvmyl 
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alcohol (PVOH), ethylene vinyl alcohol (EVOH). polysaccharides such as 
starch, starch derivatives, cartooxyl methyl cellulose and other cellulose 
derivatives or a mixture of two or more thereof. Also polymers having 
nifrogen^ntaining groups may be employed. Most preferably,«the polymer 
5 is a polymer having gas barrier properties itself, specificaHy.polyvinytalcohol, 
starch or a starch derivative. 

Said aqueous polymer dispersion or polymer solution applied as 
barrier layer may be dried and optionally cured at a web surface 
temperature of approximately 80 to 200 B C. For non-curing materials it is 
10 preferred to operate at a temperature of approximately 80 to 1 30 °C. 

Most preferably, materials including PVOH and inorganic laminar 
compound are preferably first dried at web temperatures from 80 to 160 °C 
(preferably 140 to 160 °C) in a first step and are cured at web temperatures 
from 170 to 230 'C in a second stage resulting in an improved gas barrier at 
15 80 % RH. Optionally, the carrier and barrier material may be cooled 

between the.tw0c3.teps 

A «poly«nen*with* functional*cartpxylie«acid*igroups^may also, be 

induded^This^ay«^ac*v.whh^ 

during the dryjjngTiguring process. -» 
20 Suitably, the polyrKerwith'fuhctional carboxytic acid- groups is 

setectejd*from^aroong^ a™ 1 ethylene^methacrylic 

aGid<Gopolymersio«mixtures»thereof.»t 

Orte«partieulaiily*prefefTedf ba*rier«lay«/«mixtui»»is of polyvinyl alcohol, 
ethylene acrylic add copolymer (E/CK) and an.inoiganip«lamifiar^eompound. 
25 The EAA copolymer Is preferably included in the barrier layer in an amount 
of about 1-20 weight %. based on dry coating weight. 

Another particularly preferred barrier layer mixture Is of starch or 
starch derivative and an inorganic laminar compound. 

Optionally, the barrier layer is first dried and is then heated to a 
30 higher temperature so that the dried barrier layer is cured at a temperature 
of up to 230 °C, preferably approximately about 170 'C. The high 
temperature curing may be of short duration, such as corresponding to web 
speeds normally used in the packaging«laminate/produettohv 

The carrier layer may consist of paper or plastkS8«or plastics coated 
35 paper-rand^preferred- materials- are«deseribed«below^vVhen paper-is 
employedwt is-preferably*thine*ln vone«qption*the*cawier*layer^ preferably 
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consists of paper with a grammage of approximately 5-35 g/m 2 . e.g. 7-25 
g/m 2 more preferably approx. 10-20 g/m 2 . 

The carrier layer bearing the barrier material and the core layer may 
be assembled together in various ways. 
5 The carrier layer bearing at least one said barrier layer may be 

combined and united with the core layer by extrusion of a layer of 
thermoplastics therebetween. 

Where said carrier layer bears a said barrier layer on one side 
thereof it therefore may be combined with the core layer by extrusion of a 
10 layer of thermoplastics between the carrier layer and the core layer. 

An outer layer of thermoplastics, preferably polyethylene, .s then 
applied on the barrier layer by means of extrusion. 

When the carrier layer bears a said barrier layer on one or both sides 
it may be combined with the core layer by extrusion of a layer of 
IS thermoplastics between the core layer and a said barrier layer. 

If said carrier layer bears a said barrier layer on both sides thereof, a 
layer of thermoplastics may then be applied to the outer layer of barrier 

material by extrusion. 

The layer of plastics applied between the core layer and the earner 
20 layer or a said barrier layer may include a substance functioning as light 
barrier. This is especially preferred when the carrier layer is of paper or 
other visually non-transparent material. 

We have also established that it is possible in a packaging laminate 
to obtain high performance oxygen barrier properties from the use of a gas 
25 barrier composition comprising a dispersion of starch and similar materials 
and an inorganic laminar compound. 

A gas barrier layer including starch and inorganic laminar compound 
is preferably applied at a dry coating weight of from 0.5 to 5 gm-2. more 
preferably 0.5 to 3 gm-2, e.g. from T5 to 2 gm-2. 
30 It is acceptable to include minor amounts of other polymeric materials 

which do not interfere with the desired properties of the composition of 
starch and inorganic laminar compound. For instance the gas barrier layer 
may further comprise a minor amount of water soluble or water dispersible 
polymers having functional hydroxyl groups, e.g. polyvinyl alcohol, and 
35 carboxyl group containing polyolefins such as ethylene acrylic acid, or a 
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mixture thereof. The amount of such materials may be from 0 to 30%, e.g. 0 
to 20% or 0 to 1 0% by weight. 

Preferably, packaging laminates including starch in the barrier layer 
comprises a layer of plastics polymer, preferably a thermoplastics, e.g. 
5 polyethylene, laminateddirectly witrothe said P gas*bejrieMayer*MosW 
preferably, said polymer is LDPE. Other thermoplastics that«may<be*> 
employed include all other kinds of polyethylene (including LLDPE, ULDPE. 
VLDPE. M-PE and HDPE), polyproplylene, and polyethyleneterephthalate. 
We have observed that when polyethylene is applied to a layer based 
io on starch at a high temperature, e.g. over 200°C, the gas barrier properties 
are improved and that under appropriate conditions can be made to reach or 
move further into a high performance level. According to the invention, the 
preferred method of obtaining optimal properties is to apply the barrier 
composition based on starch or starch derivative not to a thick core layer as 
15 in WG97/1 631 2 but to a separate carrier. Suitably then, the gas barrier layer 
is can-ieti By a carrier layer of paper or plastlc1si.*> 

When paper is employed it is preferably thin; e.g. said carrier layer, 
may be, of paper having a surface welghfcof from 5 to 35 g/m 2 , preferably 
from*1i0*to 25vg/m?**The paper. may*also be coatedibefoceiiand «rith a layer 

20 of plastics. 

After-applicationibf tt»e<liquid-compositionpf starch.and inorganic 
laminar compound; -the cefiier-may be. combined with a , thickeneore material 
so that the-packaging-laminate comprises a core layef»having»said^caniier 
layer, on one surface side^hereofr There>may'be-on^«qj- morejlaye/s; 
2S including a heat sealing layer on the other surface side of said core layer. 
The surface of the carrier layer to which the starch or starch 
derivative composition is applied is preferably substantially impervious to 

said liquid vehicle. 

The degree to which the surface Is Impervious may be measured by 

30 measuring surface adsorption, e.g. in Cobb units. ("Cobb- = g(water)/m2 
adsorbed on to the surface in 60 seconds exposure to liquid water). 
Adsorption of other liquids could be measured in an analogous method. The 
method of measuring Cobb adsorption is defined in SCAN P1 2-64 and in 
TAPPIT44** The surface adsorption of plastics is generally ^about 1 Cobb. 

35 , whilst a^smbototpapensurface^ about«20 
to 302e6bb¥Surtafcly*foriu^ 
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have an adsorption of 50 Cobb or less, preferably an adsorption of 30 Cobb 
or less, more preferably an adsorption of less than 20 Cobb or most 
preferably an adsorption of 10 Cobb or less, e.g. less than 5 Cobb. 

Preferably, the surface of the carrier layer to which the composition of 
5 polymer and inorganic laminar compound is applied has a smoothness of 
200 Bendtsen or better. The method of measuring Bendtsen smoothness is 
defined in SCAN (Scandinavian Pulp and Paper Norms) P21-67 and in 
TAPPI UM535. 

Where the substrate is plastics or has a plastics surface, such 
10 desired smoothness is usually obtained, such as In, for example, a film of 
plastics or a plastics coated paper carrier layer. 

One reason why a high performance barrier property was not 
achieved in W097/16312 may be that the paperboard core layer lacked the 
requisite degree of Impermeability so that the aqueous solution of starch 
15 which was employed may have penetrated the surface. This might have an 
adverse action in a number of ways. There may not then be a smooth and 
unbroken surface to the starch layer because of penetration as such .nto the 
paperboard. Alternatively, or additionally, drying of the paperboard to dry the 
starch layer may cause surface deformation of the paperboard and hence 
20 cracking of the starch layer. These problems are obviated when the starch is 
applied to a separate, smooth, impervious carrier layer which is 
subsequently laminated to the core layer. 

The paperboard used in W097/t6312 would typically be expected to 
have had a surface smoothness of 600-600 Bendtsen. This may in itself 
25 have been sufficient to prevent the starch layer being smooth and unbroken 
or from having thin areas providing a path for oxygen transmission. 

In order to avoid cracks, punctures or deformations in the barrier 
composition layer of starch or starch derivative layer and inorganic laminar 
compound, it is preferred that the surface on to which It is applied is smooth. 
30 eg that the substrate surface has a smoothness of 200 Bendtsen or better 
(i.e. less ), e.g. from up to 150 Bendtsen, most preferably up to about 100 

Bendtsen. . 

The materials described as Carrier for use with starch can also be 
used with the other barrier materials: used according to the first aspect of the 
35 invention. However, generally a plastics film carrier or a plastics coated thin 
paper carrier is preferred when using starch and the use of a th.n paper or a 
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plastics coated thin paper carrier is preferred for barrier materials such as 
PVOH which may be heated to temperatures well above 100 °C for drying 
and curing, 

Starehrfor use in the invention-may be of any conventionality pe 
5 although certain starches*provide better results than others>under the*** 
conditions we have used. Modified potato starch is preferred,- such as * 
Raisamyl 306 (Raisio) which is hypochlorite oxidised^ Other acceptable 
starches include com starch and derivatives, such as Cerestar 05773 a 
hydraxypropylated com starch 

10 Starch derivatives that are suitable for use in the invention include 

oxidised starch, cationic starch and hydroxpropylated starch. 

It will be understood that when the gas barrier property of the 
packaging laminates of the invention is referred to as being provided by a 
particular material, e.g. a composition of starch or a starch derivative and an 

15 Inorganic laminar compound, this does not exclude the case where the gas 
barrier property is the resjultof an interadioh be^ 
and an adjacent layer in the laminate^rather than«a bulk property of the 
statedimaterial^yiewed^in isolations , . 

It may^beftbat f a cootribating^ertianism in the improvement in barrier 

20 proper^ notedj^when polyethylene is.appiied at a hig^temperatune^to a layer 
of starchaoomestftom penetration of polyethylene molecules into the starch, 
replacing water in starch crystals«*0ther polymers producing a similar effect 
may»be*used!< 

Said 4 pla^icsMayepmay«^applie44° said^composition^of starch or 
25 starch derivative and inorganic laminar compound by melt extrusion or may 
be applied as a pre-formed film by hot pressure lamination e.g. with a 
heated roller. Generally, any technique may be employed in accordance 
with this preferred embodiment that provides the required modification of the 
barrier property of the starch. 
30 Preferably said plastics layer is bonded to the layer of starch or starch 

derivative and inorganic laminar compound at a temperature of at least 200 
°C, preferably from 250 to 350 °C most preferably from 250 to 330 °C. 

According to a second aspect of the invention, a laminated packaging 
material-is provided, which is produced according to the method of the 
35 invention** 
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According to a third aspect of the invention, a packaging container is 
produced by fold formation of a sheet or web-shaped laminated packaging 
material obtained by the method according to the invention. 

By applying, in a separate production stage, a liquid composition of a 

5 polymer dispersion or polymer solution and an inorganic laminar compound 
as a barrier layer on at least one side of a carrier layer and drying the barrier 
layer during heating for driving off the liquid medium, preferably water, and 
thereafter combining and permanently uniting the carrier layer with the 
applied, dried barrier layer to one side of the core layer, there will be 

10 realised a laminate packaging material with a barrier layer possessing 
superior barrier properties. 

Thanks to the fact that the barrier layer is not dried or cured at 
elevated temperature in connection with the lamination of the packaging 
material, the risk of excessive water absorption into the core layer and of 

15 drying of the core layer of paper or paperboard - with consequential risk of 
crack formation in the core layer - is wholly eliminated. 

Given that the plastics layer applied between the core layer and a 
paper carrier layer may include a substance serving as light barrier, ideally 
carbon black, a light barrier layer will be realised whose unattractive black 

20 appearance may be concealed in a Jayer between the core layer and a thin 
paper layer carrying the barrier layer. 

One important advantage of /the method according to the aspect of 
the present invention is that the barrier layer produced in a separate stage 
may be employed in the production of a laminated packaging material in a 

25 corresponding manner and using corresponding production equipment as 
are employed today in the production of packaging materials with aluminium 
foil as the oxygen gas barrier 



30 DETAILED DESCRIPTION OF THE INVENTION 

The present invention will now be described in greater detail 
hereinbelow, with the aid of non-restrictive examples of methods, as well as 
packaging laminates obtainable by the method, according to preferred 
embodiments of the present invention and with reference to the 
35 accompanying drawings, in which: 
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Fig. 1 schematically illustrates a method of producing a carrier layer 
with a barrier layer according to the present invention applied thereon; 

Fig. 2 schematically illustrates a method of producing a laminated 
packaging material according to the present .invention; 
5 Fig. { 3 is a across* sectional wiew ^through a laminated ipackaging 

material according to the^present invention; 

Fig. 4 is a perspective view from above of a conventional, 
configurationally stable packaging container which Is produced from a 
laminated packaging material according to the present invention; 
10 Fig. 5 (a,b,c,d) schematically illustrate cross-sections of four different 

packaging laminates according to specific embodimnets of the invention; 
and 

Fig. 6 (a,b,c,d) schematically illustrate the methods of manufacturing 
of the respective packaging laminates as described in Figure 5. 

15 Referring to the Drawings, Figs. 1 and 2 schematically illustrate a 

method according to the present invention chosen by ^way of example for 
producing, a lam inated»packaging * material 10 shown»in Fig, 3. A web of a 
camenJaw** 1v foraaxample off thin^papgr**^ coated 
with»a thin^layer^plasticct»iis un^i«*d*f rSm a magazine -reel A2 and led 

20 past an applic&tocjia ^(ideally atliqfo^ 

adjacent the web^by means of whigh yA r leastfoneKbarrler layer 14 of an 
aqueous* compositidn*comprisinfl a dispersion ortsolution of a polymer and 
an^norgan^temlrw*^ 

layer 11 in the form of a substantially cohesive barrier layer 14* In the case 
25 of a plastics coated paper carrier layer, the polymer dispersion or solution is 
preferably applied to the plastics coated side. The quantity of applied 
solution may vary, but is preferably in such an amount that a thoroughly 
integrated and substantially unbroken layer is formed after drying, for 
example approx. 0.5-20 g/m 2 , preferably 1-10 g/m 2 , based on dry weight 
30 Where a composition of PVOH and inorganic laminar compound Is 

used, the carrier layer 1 1 preferably consists of a layer of thin paper with a 
grammage of approx. 6-35 g/m* preferably 7-25 g/m* 2 more preferably 10- 
20 g/m 2 , but may also be a plastics film. However, thin paper enjoys the 
advantage, that it does not alter^dimensions on temperature increases-in 
3 5 connection withrdrying and possible-GurlngrwbiGh does*not*apply to plastic. 
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Generally, where the polymer applied is to be cured at above about 130 °C, 
the use of plastics film as carrier layer is not recommended. 

The barrier layer 1 4 is applied on the carrier layer 1 1 in the form of an 
aqueous composition, comprising a polymer dispersion or polymer solution 
5 and an inorganic laminar compound, the composition including a polymer 
with those properties which are desired to be added to the packaging 
laminate in the form of a coated layer, for example a polymer with functional 
hydroxyl groups, for instance polyvinyl alcohol, ethylene vinyl alcohol, 
starch, starch derivative, carboxy methyl cellulose and other cellulose 

10 derivates or mixtures thereof. 

The barrier layer 14 may also include a hydrophobic polymer as 
described in W097/22536, for example a styrene butadiene copolymer. 

The barrier layer 14 may also include a polymer with functional 
groups which are reactive with the functional hydroxyl groups in the above- 

15 mentioned polymer, for realising a cross-linked barrier layer 14. Such 
polymers may be poly olefins modified with carboxyl acid groups or graft 
copolymers with monomers containing carboxyl acid groups In an olefin 
homo- or copolymer. Alternatively, such polymers may be random selected 
copolymers of olefin monomers and monomers containing functional 

20 carboxyiic acid groups, such as carboxyl ic acids, carboxylic acid anhydrides, 
metal salts of carboxylic acids or derivatives thereof. Specific examples of 
suitable functional polyolefins include polyethylene and polypropylene 
homo- or copolymers grafted with maleic acid anhydride, ethylene acrylic 
acid (EAA) or ethylene metacrylic add (EMAA), or random selected 

25 copolymers. 

rt is particularly preferred that the barrier layer 14 includes a mixture 
of polyvinyl alcohol, ethylene acrylic acid copolymer and an inorganic 
laminar compound. The mixing ratio between polyvinyl alcohol and ethylene 
acrylic acid copolymer in the barrier layer 14 should be such that the 

30 polyvinyl alcohol may form a blanket protection against gas transport in the 
packaging laminate, at the same time as the quantity of ethylene acrylic acid 
copolymer should be sufficient to form a cohesive phase which partly 
protects the polyvinyl alcohol and partly effectively counteracts or prevents 
the transport of liquid through the polymer of the barrier layer 14. 

35 According to another preferred embodiment the barrier layer 14 

includes a mixture of starch and an inorganic laminar compound. 
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The web of carrier layer 11 is led, after coating, further past a drying 
apparatus 15, e.g. an IR drier or a hot air drier which acts on the coated side 
of the carrier layer 1 1 for driving off water and drying the applied barrier 
layers 4 at a web surface temperature of approx *6CK1 00°A ; preferably 

5 approx. 90r95°C, and,AWhere applicable, a curing«itemperatmpe^for cross- 
linking the functional groups Included* the coated-polymer mixture, a web 
surface, temperature, of upjp appro*: 1 90?C, preferably 1 70°C. 

Finally, the finished carrier layer 11 with the applied barrier layer 14 
is rolled up and may subsequently be stored or employed direct in a 

10 conventional lamination process for the production of a laminated packaging 
material 10 possessing superior barrier properties. 

The carrier layer 11 with the applied barrier layer 14 may ideally be 
employed for the production of packaging material 10 in a corresponding 
manner and using corresponding production equipment to that employed in 

15 the production of packaging material with aluminium foil as the barrier layer. 
Fig. 42 shows a web«gf a ^opflgsii^^ a 
grammage *of sapprox^l 00*500; *g/ip£* ^preferably ^approx^200-300 g/m 2 , 
whichemay be*a copventionaUfibre layi^«c^paf^r^or,pap»rt)Q,ard of suitable 
papjaagjog,^ !#<* ^toug!3;ttie jaip/ between two 

20 rotating collars ^1*7 and is united with^a web*of carrier layer^li with dried or 
cured-barrier layer 14, <^ing ^e^ap^icatton, - employipg^gn extruder 18 - of 
one or more layers*of extrudableithermop]astiG^19, prefenably^polyethylene, 
between^the^eore^layeM 6 and* the*c»iper*layer , 1 1 - Aswhownrthe^banrier 
material 14 is preferably on the outer face of the carrier layer but it may 

25 alternatively be on the inner face. 

The thus laminated web Is finally led through the nip between two 
rotating rollers 20 under the simultaneous application of thin layers 21 1 22 of 
extrudable thermoplastics, preferably polyethylene, against both outer sides 
of the web employing extruders 23; the finished laminated packaging 

30 material 10 according to the present invention obtaining the cross-sectional 
structure schematically shown in Fig. 3. Alternatively, two extruders 23 may 
be disposed in sequence for the consecutive extrusion of thin layers 21 and 
22 of thermoplastics the respective outer sides of the laminated web. 

The two plastics layers 21 and 22 have for thelr*purpose, on the-one 

3 5 hand?^to-protectr»the^paekaging-cnaterial 1 0 from*the>penetration^af mdlstora 
and*dampifrom*the^^s 
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packaging material sealable by conventional so-called thermosealing, 
whereby mutually facing layers of plastic may be joined together under the 
supply of heat and pressure by surface fusion. The thermosealing operation 
realises mechanically strong, liquid-tight sealing joints during the conversion 
5 of the packaging material into finished packaging containers. 

The outer plastics layer 22 which is applied on the packaging material 

10 on that side of the core layer 16 which, in the finished packaging 
container, is intended to be turned to face towards the outside may be 
provided with a suitable print of a decorative and/or informative nature for 

10 identifying a packed product 

From the laminated packaging material according to the present 
invention, liquid-tight, dimensionally stable packages possessing superior 
oxygen gas barrier properties may be produced employing known packaging 
and filling machines which, in a continuous process, form, fill and seal the 

15 material into finished packages 50. An example of such a conventional, 
packaging container 50 is shown in Fig. 4. 

By first uniting the longitudinal edges of a web-shaped laminated 
packaging material 10 into a tube which is filled with the contemplated 
contents, whereafter Individual packages 50 are separated from the web by 

20 repeated transverse sealing of the tube below the level of the contents. The 
packages 50 are separated from one another by incisions in the transverse 
sealing zones and obtain the desired geometric configuration, normally 
parallelepipedic, by a final fold formation and sealing operation. 

It should be noted that the various packaging laminates according to 

25 the invention may comprise a multiple number of layers in addition to those 
shown in the drawings. It will thus be obvious to a person skilled in the art 
that the number of layers may vary and that the description of the illustrated 
embodiments should not, therefore, be considered as restrictive of the 
present invention. 

30 Figure 5a schematically illustrates a cross-section of a packaging 

laminate according to a simple embodiment of the invention, canying the 
generic reference numeral 10a, while Figure 6a schematically illustrates the 
method (denoted 20a) of manufacturing of the carrier layer structure used in 
the laminate 10a. The laminate 10a comprises a carrier layer 1 1 , whose 

35 surface has a smooth, essentially non-absorbing texture. The carrier layer 

1 1 may be a plastics film or a thin paper having said surface qualities. A thin 
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paper substrate having a surface weight of about 5-35 g/m2 is not able to 
absorb much from the liquid barrier composition, both since it is very thin 
and since such commercially available thin papers usually have very smooth 
and*glQSsy, hard surfaces* A particularly suitable pap.er-for*this purpose is 

5 so-called glassine paper, which, howeveMs rather^expensive compared to 
other commercially available papers. Suitably, the paper rnayabe MG Kraft 
paper (Munksjo) of from about 5 to about 35 g/m2.surface weighty MG 
indicating that the paper is smooth on one surface, which is where the starch 
should be applied preferably. When the barrier composition includes starch 

10 or a starch derivative, the carrier layer 1 1 most preferably is a plastics film or 
a plastics coated thin paper carrier since it has the most advantageous 
surface properties. 

A thin layer of an aqueous composition, comprising a solution or 
dispersion of starch and an inorganic laminar compound, is applied on to the 

15 upper side of a web of substrate layer 1 1 , which is led In the direction of the 
arrow from a maga2Uge,r:eel r (not shown) to a^coating station 43a&The 
aqueous composition^ is preferably appliediby means qf liquid film coating 
technology, alsoiGalte^^ 'Vet^atlmg^which is well 

known in the prionrartiolcoating qf^aqueousisfplutions and dispersions, but 

20 I alsoiothertgoating«methods?arerfea^^^ the invention^ 

depending on theM^csgsity^qf the v wp)pp.sit!on; The^aqueous composition 
induding^arohvprateMbly^is applleddn suqhta quantity4haUthe applied and 
dried<barrierdayewd:4 has*a^ 
about 3 g/m2y;/ 

25 The web coated with aqueous solution is led further to a drying 

station 1 5a at which the web is dried with aid of a drying apparatus for 
removing water from the applied aqueous starch solution. Drying may be 
carried out by any conventional drying apparatus such as an infra-red (IR) 
drier or an air drier. Preferably, drying takes place at a temperature of about 

30 80-1D0°C. 

From the drying station the dried web, having an upper layer 14 of 
starch and Inorganic laminar compound, is led further to an extruder station 
at 23a at which the web and barrier layeMs further laminated to a layer of 
plastics 21 . The lamination of the starch surface to the plasties layer is . 
3 5 carried'OUt by means^of surface fusion* between»the*plasti©5jay^wand the 
lay3r*inWdto^ 
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heat and the plastics. Preferably, molten polymer is extruded on to the dried 
starch layer at the same time as the web is led through the nip between two 
rotary cooling rollers 24a, thus forming a finished packaging laminate 
providing the upper three layers of the packaging laminate 10a as shown by 
5 a cross-section view in Figure 5a r having an outer layer of plastics 21 , 
laminated to the starch layer 14. The extruded plastics material is 
(preferably) a thermoplastic polymer, preferably a polyethylene and most 
preferably LDPE, which enables Efficient conversion of the packaging 
laminate 10a into liquid-tight, dimensional ly stable packages by heat 

10 sealing. The extrusion temperature should be at least 200*0, preferably 
from about 250°C to about 330°C. 

Alternatively, said surface fusion between the starch layer 14 and the 
plastic layer 21 may be obtained by laminating a pre-manufactured film of 
thermoplastic to the dried starch layer 14 by means of simultaneous 

15 application of heat and pressure, preferably by means of leading the starch- 
coated substrate and the plastic film together through a hot roller nip, 
whereby the temperature supplied by the hot rollers is at least 200°C and up 
to about 350°C, preferably from about 250*C to about 330*C. 

The three layer laminates so produced may then be laminated to a 

20 paperboard core 1 6 as shown in Figure 5a, by means of extrusion 

lamination with an intermediate layer 19 of thermoplastic polymer, preferably 
polyethylene, to produce the packaging laminate 10a. 

Figure Sb schematically illustrates a cross-section of a packaging 
laminate 10b according to another embodiment of the invention and Figure 

25 6b schematically illustrates the method (denoted 20b) of manufacturing of 
the laminate 10b. 

According to this embodiment of the invention, the substrate or carrier 
layer 1 1 is coated on both sides by an aqueous barrier composition in the 
same way as described in the embodiment of Figures 5a and 6a. 

30 Consequently, the packaging laminate 10b, which has been 

manufactured by the method of Figure 6b, comprises a carrier layer 11 as 
defined above, a thin layer of barrier composition (14, 14') applied on to 
each side of the substrate layer 1 1 and the outer layers of plastics (21 , 21 ') 
laminated to the outer sides of respective barrier layer. In the case of starch 

35 in the barrier layer, the outer layers of plastics are applied by means of 
surface fusion with the starch barrier layer obtained by simultaneous 



99 09/07 13:22 *J46 46137923 *TP PATENT B021 

46 46137923 



1999 -0™ 7 

Huvudfaxen Kdsson 20 



application of heat as described above. With such a layer structure, a 
double gas barrier effect should be obtained. 

Accordingly, with the method of Figure 6b, a thin layer of an aqueous 
barrier composition is applied on to each side of a web of a carrier layer 1 1 , 
5 which is led in the direction of the arrow from a magazine real (not shown) to 
a coating station 1 3b. An aqueous composition including starch and an 
inorganic laminar compound is preferably applied by means of dispersion 
coating technology in such a quantity on to each side of the substrate layer 
1 1. that the applied and dried starch layers 14, 14* each have a 
l o thickness/surface weight of from about 0:5 to about 3 g/m2. 

An aqueous composition including PVOH and an inorganic laminar 
compound is preferably applied in such a quantity that the applied and dried 
starch layers 14, 14' each have a thickness/surface weight of from about 1 
to about 10g/m2_ 

15 The web coated with aqueous solution is led further to a drying 

station 15b at which the web is dried with the aid of a drying apparatus for 
removing water from the applied layers of aqueous starch solution. 
Preferably, drying takes place at a temperature of about 80-1 CKTC, as 
described above. Optionally, the dried barrier layer is then cured at a higher 

20 temperature as described above. 

From the drying station the dried web, haying an upper barrier layer 
14 and a lower barrier layer 14', is led further via a bending roller 25 to an 
extruder station at 23b at which the web (s further coated with a layer of 
plastics on each side. Thus the layers of plastics 21 and 21 ' are applied by 

25 means of respective extruders 26, 27 operating on each side of the web. 
The molten polymer is extruded on to the dried barrier layers at the same 
time as the web is led through the nip between two rotary cooling rollers 
24b, in principle as described above, thus forming a finished packaging 
laminate 10b as shown by a cross-section view in Figure 5b. The laminate 

30 10b is united with a core layer and formed to a finished package as shown in 
Figure 4. 

Figure 5c thus schematically illustrates a cross-section of a 
packaging laminate 10c according to an alternative embodiment of the 
invention while Figure 6c schematically illustrates the method (denoted 20c) 
35 of manufacturing of the laminate 10c; 
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A paper or paperboard core layer for use in the invention usually has 
a thickness of from about 100 pm up to about 400 pm, and a surface weight 
of approximately 100-500 g/m2, preferably about 200-300 g/m2. 

According to the method 20c, a first web of the core layer 16, is led in 
5 the direction of the arrow from a magazine reel (not shown) to an extrusion 
lamination station 28 at which a second web of the substrate layer 1 1 having 
a dried layer of barrier composition applied on to each side 14. 14' is 
superposed and laminated to the core layer by means of an intermediate 
melt extruded lamination layer 19 of ^thermoplastics polymer, preferably a 

1 0 polyethylene and most preferably LPPE. 

The web of laminated core, barrier and earner layers 16' is further led 
to an extruder station 29 at which an outer layer of thermoplastics 21 ,22, 
such as preferably LDPE, is further extruded on to each side of the laminate 
16\ such that the barrier layer on the outer side of the substrate layer 1 1 , 

15 which is opposite to the side which is laminated to the core layer, as well as 
the opposite side of the core layer 16, are both coated by the extruded 
thermoplastics, thus forming layers 21 and 22. 

Suitable thermoplastics for the outer layer 14 are polyoleftns, 
preferably poly ethylenes and most preferably low density poly ethylenes 

20 such as, for example LDPE, linear LDPE (LLDPE) or single site catalyst 

metallocene polyethylenes (m-PE). The outer layer 22, which eventually will 
form the outside of the packaging container manufactured from the 
packaging laminate, may alternatively be applied on to the core web 16 in a 
step before the coating and drying stepspf the barrier composition. 

25 Figure 5d schematically illustrates a cross-section of a packaging 

laminate 10d according to another embodiment of the invention while Figure 
6d schematically illustrates the method (denoted 20d) of manufacturing of 
the laminate 10d. The packaging laminate 10d is manufactured by applying 
and drying of a thin layer of an aqueous barrier composition comprising a 

30 dispersion or solution of a polymer and ah inorganic laminar compound 14 
on to the upper side of a carrier layer 1 1 i which is constituted of a plastic 
film, as described in the method 20a above, in an initial step. 

According to the method 20d, e first web of the core layer 16, Is led In 
the direction of the arrow from a magazine reel (not shown) to an extrusion 

35 lamination station 28 r at which a second web of the carrier layer 1 1 having a 
dried layer of barrier composition applied on to one side, is super-posed 
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such that the barrier layer 14 is directed towards the core layer and 
laminated to the core layer by mean6 of an intermediate melt extruded 
lamination layer of a thermoplastics polymer, preferably a polyethylene and 
most preferably LDPE. The carrier layer 1 1 , Le.,the plastics film, may form 

5 an outer layer of the packaging laminate to be directed inwards in a * 
packaging container manufactured therefrom, thus providing a container 
inside layer. In a final extruder station 29', the outer thermoplastic layers! 7 is 
applied by means of extrusion coating,. .. 

A problem of the laminates fcir example described in W097/16312 is 

10 that their manufacture would require completely different machinery in the 
lamination and converting process to that of the paperboard laminates using 
aluminium foil as a gas bairler which are in conventional use. Such 
packaging laminates are made by extrusion laminating a paper board 
substrate to the barrier foil using pojyethylene. In contrast, as can be seen 

15 from the above, a carrier layer of plastics or thin paper bearing a barrier 
composition^»mptfsimg a hy 

laminar compoundooating on one or both faces^th or without plastics 
already applied to the starch layer or to one orboth of thenvcan simply be 
substituted for the aluminium foil in conventionaLmachineny.with minor 
20 adjustment: ^The preparation of the gas barrier bearing carrier material can 
be done^Gompletely-separately In another facility if need be so that an 
existing converting*line*ln a factory can readily*bc adapted to .use the new 
materials^ 

ThCis a further important advantage by a preferred embodiment of the 
25 method illustrated, is that the steps of application and drying of the liquid 

gas barrier composition may be performed off the lamination processing line, 
thus avoiding costly modifications and re-construction of the lamination 
equipment in the manufacturing of packaging laminates having a core layer. 
By applying the barrier layer on to a thin carrier layer such as a plastics film 
30 or a thin paper having a smooth, essentially non-absorbing surface, in the 
sub-sequence lamination with further layers of plastics and a core layer, the 
lamination operation may be performed using the same equipment and 
process as is used today, when laminating for example aluminium foil and 
inside layers? v 

3 5 From-sheet^or web-shaped, preferably predeceased and«colour 

deeoratedrblanksTof the"packaging4aminate^1 0, liquid-tigW*fdlmensionally- 
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stable packages of the single-use disposable type are produced in 
accordance with conventional 'Ybrm-flll-sear technology, according to which 
the packages are formed, filled and sealed by means of modern, rational 
packaging and filling machines- From, for example, a web of the packaging 

5 laminate, such packages are produced in. that the web is first reformed into a 
tube, by both longitudinal edges of the tube being united with another by 
heat sealing in a longitudinal overlap joint seal. The tube is filled with the 
pertinent contents, for example liquid food, and is divided Into individual 
packages by repeated transverse sealings of the tube, transversely across 

10 the longitudinal axis of the tube, beneath the level of the contents in the 
tube. The packages are finally separated from one another by transverse 
incisions along the transverse seals, thU9 forming pillow-shaped sealed 
packages. The pillow-shaped packages may be distributed as such or first 
be given a desired geometric, normally parallelepipedic form by an 

15 additional forming and heat-sealing operation in a per se known manner 
Using the methods and materials described above by applying an 
aqueous barrier composition comprising a dispersion/ solution of starch or a 
derivative and an inorganic laminar compound on to a substrate layer for 
supporting the barrier layer, which consists of a specifically chosen material, 

20 in combination with subsequent drying and lamination to a layer of plastics 
by heat fusion of the plastics surface; highly improved oxygen gas barrier 
properties are obtained in packaging laminates compared to those of 
W097/16312. The improvement In the gas barrier properties of the 
laminated barrier layer has been improved radically into an excellent so- 

25 called high performance barrier layer. The best gas barrier results have 
been obtained when the substrate layer consists of a polymer or has a 
polymer coated surface, but also a thin paper layer having a surface weight 
of approximately 7-35 g/m2 with smooth, essentially non-absorbing surfaces, 
will provide improved gas barrier properties compared to those previously 

30 known in connection with compositions including starch. 

Optimal gas barrier properties in the case of a barrier composition 
comprising starch are obtained when using a carrier layer of plastics or 
having a surface of plastics are T which is believed to be at least partly the 
result of the quality of the surface, i.e. smoothness and liquid repellence. 

35 Whilst the mechanism of the effect; obtained using a fusion bonded interface 
between starch polymer and plastics layers is not fully understood, the 
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optimal gas barrier properties may also partly be the result of there being 
such an interface formed on both sides of the starch-containing layer, since 
the carrier layer to which the starch-eorrtaining composition is applied is a 
plasti^Jay^ara 

5 upon?th€^applioation<of heaMo the stareh-containingelayers anaplasties 
layers, 

A starch-containing gas barrier layer according to the invention is 
advantageously applied in an amount of from about 0.5 to 5 g/m2, dry 
weight. At amounts lower than 0.5 g/m2 v the tolerances of the layer 

10 thickness as well as the gas bamer^properties will become less reliable. On 
the other hand, at amounts exceedingabout 3 g/m2, the risks that the 
starch-based barrier layer may become brittle and inflexible will increase. 
However, amounts applied of up to about 5 g/m2. dry weight are possible 
and for some type of packages and uses even higher amounts might be 

15 acceptable. The gas barrier property of the starch-composition layer 

generally improves-with increasing thic^ess; v The*optimal-€rid*p'referredv. 
applied amount of starch ranges from "about 1 .5 to about/2 g/m2*. v 

Preparation Examples 

20 .. An aqueous dispersion of frortv^boat ^1*5 weigt3^S**exfbliated*flake- 

shapgd* mineral .^particles ^natural, 4 e.g, -Montmbrilldnrte^or synthetic; e.g. 
L^onlte)*havingnan*aspe^ with an 

aqueous solution*of labout 5-30 weights of *PVOHv(havlng %a molecular 
weight of 16000 L 200000^/mol and a saponification degree • of 95-* 00*%) at 

25 60-90 °C during 2-8 hours. The - dispersion of exfoliated laminar mineral 
particles may be stabilised by means of a stabiliser additive. Alternatively, 
the laminar mineral particles are exfoliated in the PVOH-solution at 60-30 °C 
during 2-8 hours. Aqueous ethylene acrylic acid copolymer dispersion is 
added to the aqueous mixture of PVOH and mineral particles* The resulting 

30 mixture is dispersion coated by from about 1 to about 10 g/m2 based on dry 
coating weight onto a thin plastic coated paper carrier layer. The wet coating 
is applied as a solution/dispersiSH in water and dried at a web surface 
temperature of 100-1 50°C followed by curing at 170-190 °C. 
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Preparation Example 2 

in preparing the barrier material/carrier material element, starch was 
prepared for use in coating from a dry powder state by mixing 10 wt% of 
starch with water at ambient temperature to form a slurry. 
5 An aqueous dispersion of from about 1-5 weight % exfoliated flake- 

shaped mineral partides (natural, e.g^Montmorillonite, or synthetic, e.g. 
Laponite) having an aspect ratio of about 50-5000, is blended with the 
aqueous solution/dispersion of starch at 60-90 °C during 2-8 hours. The 
dispersion of exfoliated laminar mineral particles may be stabilised by 

1 0 means of a stabiliser additive. Alternatively, the laminar mineral particles are 
exfoliated in the starch slurry at 60-90 °C during 2-8 hours. 

The resulting slurry of starch and mineral particles was heated with 
mixing to from 90 to 95°C and kept at that temperature for 30 minutes. 
During heating the starch swelled. 

IS If possible, e.g. with Raisamyl 306 (Raisio), the starch was cooled to 

ambient before use In coating. However, where this would have caused the 
starch to gel, e.g. with CERESTAR, the starch composition was coated hot 
(60°). 

A wet weight of approximately ten times the desired dry coating 
20 weight was applied to the carrier layer in web form by means of a liquid film 
coating/dispersion coating method. 

For the starch-containing composition a first drying stage using IR 
heating to a web surface temperature of 80 to 100°C was used to speed the 
drying process followed by a hot air drying step in which the starch coating 
25 was hot air dried at web speed of 1 m/min at a temperature of 1 10*C. 

Generally, a web surface temperature of 80 to 1 10°C is suitable depending 
on the linespeed. 

Preferably, the dried starch layer was extrusion coated with LOPE. 
About 25 g/m2 of LDPE was extruded on to the dried starch layer at about 
30 200 m/minute, 325°C, cooling roller at/1 0^1 5°C, as above. The distance 

between the extrusion die to the web was normally 10-30 on. The extruded 
LDPE hft the web just before entering between the cooling roller and the 
counter pressure roller. 

ft will be obvious to a person skilled in the art that the present 
35 invention is not restricted to the Illustrated embodiment, but that various 

modifications and alterations thereof may be put into effect without departing 
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from the scope of the inventive concept as this is defined in the appended 
claims. For example, the packaging material structures illustrated are 
naturally, not restricted to the illustrated number of layers, but this number 
may be fcjoth grgatjer £nd smaller^and^oiayAalsoifee fReely^yariediin response 
to the desired filed'Of useiof the packia^pg^material. 
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WHAT IS CLAIMED IS: 

1. A method of producing a laminated packaging material (10) 
comprising a core layer (16) of paper or paperboard and a barrier layer (14) 

5 applied on one side of the core layer, characterised in that a liquid barrier 
composition including a dispersion or solution of a polymer and an inorganic 
laminar compound is applied as a barrier layer (14) on at least one side of a 
carrier layer (11) and is dried during heating for driving off the dlspersant or 
solvent, whereafter the carrier layer (11) with the applied, dried barrier layer 
10 (14) is combined and permanently united with one side of the core layer 
(16). 

2. A method as claimed in Claim 1, characterised in that said 
inorganic laminar compound is dispersed to an exfoliated and delaminated 

15 state in the liquid barrier composition and in the dried barrier layer. 



3. A method as claimed in any one of Claims 1 or 2, characterised In 
that said barrier layer (14) is applied by means of liquid film coating with a 
liquid barrier polymer composition further including an inorganic laminar 

20 compound. 

4. A method as claimed in any one of Claims 1-3, characterised in 
that the barrier layer (14) includes from about 1 to about 30 weight % of the 
inorganic laminar compound, based on dry coating weight. 

25 

5. A method as claimed in any one of Claims 1-4. characterised In 
that the barrier layer (14) includes from about 70 to about 99 weight % of 
polymer, based on dry coating weight. 

30 6. A method as claimed in any one of Claims 1-5, characterised In 

that the amount of the liquid gas barrier composition coated onto the carrier 
layer is from about 1 to about 10 g/m 2 based on dry coating weight. 

7. A method as claimed in any one of Claims 1-6, characterised In 
35 that the liquid gas barrier composition applied as barrier layer (14) includes 
a polymer with functional hydroxy! groups. 
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8. A method as claimed in Claim 7, characterised In that said 
polymer with functional hydroxyl groups is selected from among polyvinyl 
alcohol, ethylene- vinyl alcohol .^staiicfhr starch derivatives^carboxyl methyl 

5 ce11ulose»and other-cellulose derivatives^or a mixtureof two'onmore4hereof. 

9. A method as claimed in any one of Claims 1 to 8, characterised in 
that said liquid gas barrier composition applied as barrier layer (14) is dried 
and optionally cured at a temperature of approx. 80-23OX. 

10 

10. A method as claimed in any one of Claims 1 to 9 T characterised 
In that said liquid gas barrier composition applied as barrier layer (14) also 
inciudes a polymer with functional carboxylic acid groups. 

15 11. A method as claimed in Claim 10, characterised In that said 

polymer with" functional .cai^pxylic ,atfd groiips^is seleteted^from among 
ethylene acrylle»add^copolymer*and^ or 
mixtures thereof & 

20 12. A method as claimed iin Claim A 1 , characterised in that said 

barrier-layer (14) substantially consists of a mixture of polyvinyl alcohol, 
ethylene acrylietaddicopqlyr^ 

13. A methodias^ to tt; characterised 
25 in that the barrier layer (14) substantially consists of a mixture of starch or 

starch derivative and the inorganic laminar compound. 

14. A method as claimed in any one of the preceding Claims, 
characterised in that the dried barrier layer (14) is cured at a web surface 

30 temperature of up to 190°C- 

15. A method as claimed in any one of the preceding Claims, 
characterised*^ that-the^liquid barrier-composition is applied*as a barrier 
layer (14Hs dried»at a web surfaee*iemperature of 14O-to>i160* o C and is 

35 * cured*at*a webTsurfa^rtemperah^^ 
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16. A method as claimed in any one of the preceding Claims, 
characterised in that said carrier layer (1 1 ) consists of paper. 



17. A method as claimed in any one of the preceding Claims, 
5 characterised in that said carrier layer (11) consists of paper with a 

grammage of approx. 5-35 g/m 2 . 

18. A method as claimed in any one of the preceding Claims, 
characterised in that said carrier layer (11) consists of plastic coated 

10 paper 

19. A method as claimed in any one of the preceding Claims, 
characterised in that the carrier layer (11) bearing at least one barrier layer 
(14) is combined and united with the core layer by extrusion of a layer of 

15 thermoplastics (19) therebetween. 

20. A method as daimed in any one of the preceding Claims, 
characterised In that the carrier layer (11) bears a said barrier layer (14) 
on one side thereof and Is combined with the core layer (16) by extrusion of 

20 a layer of thermoplastics between the carrier layer and the core layer. 

21. A method as claimed In Claim 20, characterised in that an outer 
layer (21) of thermoplastics is applied on the barrier layer (14) by means of 
extrusion. 

25 

22. A method as claimed in Claim 20, characterised in that the 
carrier layer (11) bears a said barrier layer (14) on one or both sides and is 
combined with the core layer by extrusion of a layer of thermoplastics (19) 
between the core layer and a said barrier layer. 

30 

23. A method as claimed in Claim 22, characterised In that the 
carrier layer bears a said barrier layer on both sides thereof and a layer of 
thermoplastics is applied to the outer layer of barrier material by extrusion. 



35 



24. A method as claimed Ih any one of the preceding Claims, 
characterised in that the layer (19) of plastics applied between the core 
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layer (16) and the carrier layer (11) or a said barrier layer (14) includes a 
substance functioning as light barrier. 

25^A laminated packaging material (10), characterised^ that it is 
5 produced' by the>method as<olaimed -in any/ of Claims** to 237: 



26. A packaging container (50), characterised in that it is produced 
by fold formation of a sheet or web-shaped laminated packaging material 
(10) as claimed in Claim 24. 
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ABSTRACT OF THE DISCLOSURE 



The invention relates to a method of producing a laminated 
packaging material (10) including a core layer (16) of paper or paperboard 
5 and a barrier layer (14) applied on one side of the core layer. 

The invention also relates to a laminated packaging material (10) 
produced according to the method, as well as a packaging container (50) 
which is produced from the laminated packaging material (10). 



10 



Publication figure: Fig. 3 



99 09/07 13:28 «46 46137923 AfP PATENT 

46 46137923 

He t Patent- ocj^^^tet 
1999 -09- 0 7 



Huvudfaxen Kosson 



/A 



/a. 



¥\6i i 




2,3 

at 

20- 



99 09/07 13:29 



©46 46137923 ATP PATENT 

46 46137923 

Ink t Patent- och rejj.v 



@034 



1999 -09- 0 7 

Huvudfaxen Kasson 




to 



Fl* 3 




•99 09/07 13:29 949 46137923 tjp PATENT 

46 46137923 



Wc t Patent- och reg.vwtet 
1999 -qA 7 

Huvucffoxen Kossan 



3/r 



# 



a 035 



(»*) 



(/«; 



21 



^ZZZZZ2Z22Z^ - '* 




UK 



79 



Sat- 



/6 «■ 



1/ 



A/4. ^ 



-2/ 



immnznznzzznm^ 




22m 



(uj) 



M 




1+ 



fn 



5^ 



'99 09/07 13:29 ©46 46157923 ATP PATENT 

46 46137923 

Wc t Patent- och re&verte^^ 

1999 -09- 0 7 



@ 036 



Huvudfaxen Kassan 



4J* 




Ti*). 6 a. 




f; 9 . 64 



V 



